Changes in the cytoplasmic (lactate dehydrogenase) and plasma membrane (acetylcholinesterase) marker enzymes in the synaptic and nonsynaptic mitochondria derived from rats with moderate hyperammonemia.
The activities of the cytoplasmic and plasma membrane marker enzymes: lactate dehydrogenase (LDH) and acetylcholinesterase (AChE), respectively, were measured in the cerebral homogenates, in the synaptic and nonsynaptic mitochondrial fractions, and in the postmitochondrial supernatants derived from rats in which a 3-d, moderately hyperammonemic condition (no more than 120% increases in blood ammonia) was produced by repeated administration of ammonium acetate (simple hyperammonemia, SHA) or a hepatotoxin, thioacetamide (TAA) (hepatic encephalopathy, HE). As measured in the homogenate and postmitochondrial supernatants, neither of the enzyme activities was affected by SHA or HE. SHA and HE increased the synaptic mitochondrial LDH activity by respectively 53 and 24%, but reduced this enzyme activity in nonsynaptic mitochondria by 19%. Both conditions stimulated the synaptic and nonsynaptic mitochondrial AChE activity by 30-40%. By contrast, the only significant change produced in these fractions by in vitro treatment with a toxic (3 mM) concentration of ammonium chloride was a slight decrease of LDH activity in nonsynaptic mitochondria and postmitochondrial supernatants. It is concluded that moderate hyperammonemia modifies subsequent separation of both cerebral classes of mitochondria from the cytosolic and plasma membrane components. This modification is likely to reflect subtle hyperammonemia-related changes in the physicochemical properties of the two mitochondrial classes and/or other subcellular components.